It is not alone in reference to the eye that the iris ancl its motions are of so much importance. of these antagonistic sets of muscular fibres that the well-known variation in the size of the pupil is produced; the radiating fibres acting as a dilator, the circular fibres as a sphincter pupillce. The state of relaxation of the iris is that in which the pupil is neither much contracted nor much dilated; a medium state into which the pupil falls some time after death, and to which, in consequence of an elasticity, the tissue of the iris is at the same time endowed with, it has a constant tendency to return after the dilating or contracting muscular force has ceased to operate.
In birds there is no dilator pupillce. In these animals, dilatation of " the pupil is the result of elasticity coming into play on the cessation of the action of the sphincter pupillce. The state of relaxation of the iris in birds?the state in which it is found after death, therefore,, is that in which the pupil is fully dilated. r',''' f? In former times the muscularity of the iris was pretty generally admitted by anatomists, not so much, however, as Porterfield remarks, from their being able to demonstrate the muscular fibres, as from reason and analogy.
In the iris of man and the mammifera, indeed, there is not to be seen a tissue presenting any such appearances to the naked eye as those which used to be relied on by anatomists as characteristic of muscle. It was for this reason that Haller refused to recognise the muscularity of the iris, observing that we ought not to assume the existence of a structure which we cannot perceive by the senses. This philosophical reserve, however, Haller broke through when he attempted to explain the motions of the pupil by an afflux of blood to the iris, as in the case of erectile structures. This conceit found great favour with physiologists down to a very recent date, notwithstanding it involved much more improbability than the admission of simple muscularity. Though rich in vessels, the iris presents nothing like an erectile structure ; and, supposing contraction of the pupil to be owing to vascular turgescence of the iris, dilatation would be the state of the pupil during collapse. But we know that in man and mammifera complete relaxation of the iris is attended by a medium width of the pupil? not by full dilatation, as in birds. In birds, the muscularity contracting the pupil, and elasticity dilating it, are too evident to be mistaken.
Nerves of the Iris.?In mammifera, the frog tribe, and fishes, the ciliary nerves come from the ophthalmic division of the fifth, the oculomotor, and the sympathetic. In birds, the sympathetic contributes no fibrils to the ciliary nerves. Omitting what Budge says of the ciliary nerves as far as their entrance into the iris, in man, the dog, the cat, the rabbit, in birds, the frog, the barbel, we come to his account of their distribution in the iris. By the third day, the supervening opacity of the cornea prevents any further observation of the state of the pupil. The phenomenon is explicable by the fact that in the ganglion the sympathetic joins the fifth, and that therefore section in front of the ganglion implicates the two nerves.
The two effects, however, as above mentioned, are in their nature quite different, contraction of the pupil after section of the sympathetic being permanent?that after section of the fifth, temporary.
But whichever be the place where the fifth nerve is cut, the consequent contraction of the pupil takes place very slowly?often not until a minute after, or even longer. When it is established, however, the contraction is very considerable, and when the operation is performed behind the Gasserian ganglion or at the medulla oblongata, twentyfour to forty minutes not unfrequently elapse before the pupil recovers its former diameter.
Contraction after irritation of the oculo-motor is quite otherwise. When the oculo-motor is cut, Budge has observed that the pupil contracts at the moment, and when the section is completed, the diameter of the pupil becomes as before.
Budge concludes that we cannot explain the action on the sphincter which takes place after section of the fifth by supposing it to be through the medium of the oculo-motor. He has in rabbits repeatedly detached the oculo-motor at its origin, and then cut the fifth, but nevertheless observed contraction of the pupil take place as usual.
He cannot therefore admit a connexion between the fifth and oculomotor through the central organ to explain the influence of the fifth on the sphincter pupillse. If in the section of the fifth the sympathetic fibrils were involved, the dilator pupillse would be paralysed. The sphincter having been already paralysed by the detachment of the oculo-motor at its origin, the result on the pupil would be neither contraction nor dilatation. At this place, therefore, a force is generated, which, through the medium of the cervical sympathetic, extends to the dilator pupillce, and of which we observe the suspension after destruction of the part mentioned.
Which of the two columns of the spinal marrow?the anterior or the posterior?must be destroyed in order to abolish the action of the iridal sympathetic 1 and which of the two roots of the spinal nerves must be cut in order to isolate the centre from its periphery (in the iris) 1 For the solution of these questions by experiment, Budge found frogs better adapted than mammals. In reference to the experiments on the frog, however, it is well to remind the reader that movements of the pupil in that animal, in obedience to variations in the degree of light, still take place after section of all the nerves of the eye, and even after extirpation of the eye. The difference between the pupil on the side ojierated on and that on the side not operated on, may, however, be admitted as the real effect of the experiments. [Oct.
only was cut. The contraction after the first operation, however, was only transitory, whereas that after the second was permanent. [Oct.
the effect of the irritation caused by the section. To this dilatation succeeded contraction of the pupil, sometimes sooner, sometimes later, but which contraction was also only transitory. In the neighbourhood of the hypoglossal nerve, therefore, it is not to be doubted that the iridal sympathetic has a second centre?centrum cilio-spinale superius (anterius).
Centre for the Optic and Oculo-motor Nerves.?By Flourens it was shown that removal of the corpora quadrigemina is followed by blindness.
Destruction of them on one side only induced blindness on the opposite side. Flourens also observed contraction of the sphincter iridis of one, and even of both, sides when the corpora quadrigemina were irritated. These observations have been confirmed by Hertwig, Longet, and others.
In his experiments on the corpora quadrigemina, Budge has obtained the following results, in reference to the iris and sight. Suppose each of the corpora quadrigemina be divided into an outer and an inner half, the whole of the outer half of one of the anterior pair may be taken away without motion of the iris of the opposite or corresponding side being thereby necessarily destroyed. In white rabbits, which are well adapted for the experiment on account of their irritable eyes, Budge has seen that both pupils become smaller in the light, although on one side the whole outer half of one of the anterior of the corpora quadrigemina was removed to the very bottom.
The inner side of the corpora quadrigemina, on the contrary, stands in close relation to the iris. Thus, in a rabbit in which Budge destroyed it, complete insensibility to light on the part of the sphincter of the opposite side was remarked. On the side of the wound, the iris continued to react as usual.
The sight, on the contrary, was not abolished. Whether after complete extirpation of the corpora quadrigemina of both sides total blindness results, Budge cannot from his own experience say, as the animals experimented on were never in a condition, after the operation, to admit of any opinion being formed on the point.
Centre for the Iridal Fibres of the Fifth Nerve.?By section of the spinal marrow on one side, between the atlas and dentata, Budge found contraction of the pupil temporarily ensue; in a manner, he supposed, similar to what happens when the fifth nerve is cut.
Section of the spinal marrow on one side, at the point of the calamus scriptorius, is followed by loss of sensation in the domain of the fifth of the same side, along with contraction of the pupil.
When the inner part of the medulla oblongata was alone divided, the corpus restiforme being untouched, Budge found that sensation in the face and eye was not abolished, and that there was not much contraction of the pupil.
Although further research is necessary in order to determine accurately the origin of the portio major of the fifth, and particularly that of the ophthalmic branch, it may, Budge thinks, still be conjectured that the fibrils (motor) having relation to the pupil, spring in the spinal marrow above (before) the second cervical nerve, and that the rest of the fibrils join them in the corpora restiformia and locus cceruleus. The reaction of the iris to light is not quite the same in warm and in cold-blooded animals. Immediately after section of the optic nerve in mammals and birds, the pupil is no longer affeeted by light. In a rabbit, the optic nerve within the skull having been exposed, both eyes were tested to -see if the pupil of each was equally affected by the light. One optic nerve was then divided, and the two eyes again tested, when it was found that the brightest light produced no effect on the pupil of the side operated on, whilst the pupil of the uninjured side remained, obedient to light as before. In pigeons, the removal of the cerebral hemispheres with the optic tubercles does not alter the action of light on the pupil. After separation of the optie nerve from the corpora bigemina, however, the iris immediately becomes immovable to the brightest light. The iris of the opposite side reacts as usual.
A second condition on which the susceptibility of the iris to light depends, is the integrity of the corpora quadrigemina in mammals and corpora bigemina in birds. According to the experiments of Flourens, Hertwig, Longet, Magendie, &c., when the anterior of the corpora quadrigemina in mammals, or the corpora bigemina in birds, were removed on one side, the iris of the opposite side was no longer obedient to light, while that of the same side was less so than before. When the anterior pair of the corpora quadrigemina or the corpora bigemina were extirpated, complete immobility of both pupils resulted. Lastly, in complete paralysis of the oculo-motor nerve, whether from disease or section, light has no influence on the pupil. When the fifth nerve is cut the iris is often motionless, but again becomes obedient to the light.
Contraction of the pupil by light,^ it is generally acknowledged, is not owing to direct action on the iris or its sphincter iix mammals and birds.
In these animals an essential condition for the action of lio-ht on the pupil, is that the path from the retina to the iris, through the optic nerve, to the anterior of the corpora quadrigemina, and thence to the oculo-motor nerve, be not interrupted. It has lately been, however, asserted by a Dutch physiologist, Ruiter, that he has observed light act on the pupil of the dog after death. And Dr.
Brown-Sequard also affirms that he has observed contraction of the pupil after death in mammifera, and even in man, excited by light. Brown-Sequard admits, however, that the movements of the pupil durin?" life are not due to the direct action of light on the iris.
In frogs and fishes it has been discovered that light by its direct action on the iris excites the sphincter iridis.
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[Oct. The new question which has thus been raised, as to whether belladonna exerts its action through the medium of the nervous, or directly on the muscular fibres, belongs to the more general question of the nature of muscular irritability, and need not be entered on here. An experiment, however, which Dr. Harley performed to test the correctness of this view is worth quoting. He placed the eyes of a cat immediately after death, the one in a solution of atropia, the other in water, and found that the pupil of the former became dilated, while that of the latter contracted. The same experiment was tried on the eyes of two dogs, but with no result. It may be mentioned that Ruiter had before observed that atropia still dilates the pupil if applied to the eye immediately after death by decapitation, in the calf, the rabbit, and the frog.
In arguing that belladonna dilates the pupil by exciting to contraction the dilator pupillse muscle, the writer of this article* has always meant by muscle the proper muscular fibres, together with the fibres of the iridal sympathetic distributed among them.
